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April Y, s CAITICAL 11EMS LIST PAGE 1
1y CIL ITEM + FA0-gp-01 _ T PREPARED s SSME RELIAAIL|TY
2 FHEA CODE : FZ00-&p 8 WPPROVED :
1} COWPDHENT i WEHICLE 400 Hr POWEN BU3 THTERFACE » DATE : DL-19-R
43 PART MUMEGER i NE1293 103 REVISION/CHANGE z -G/
5} SYSTEM/SIMEYSTEM : COWNIROLLER/F200-x0 11y EFFECTIVITY ¢ -05
&) FATLURE MODE : FAILURE OFf 1HE 400 Ha IMTERFACE 12}  BAJARD REFERENCE: : SEE LISTLMGS DELOW
13} CCED A M ER- -2
| FHASE | FAJLLRE BRESCRIFTEOMSEFFECT | ENATICALEEY |
M FAILLRE OF BOTH 400 Az BUSES RESIATS IN CISOUALEFECATION OF BOTH CONTROLLER CHAMUELS AN A MCF [(NOLCATIDN. CONTROLLER iR
4-2 IRITIATED PHEAMATIE SHUMDOWM. MISSION ABDRT. (EFE OPERAPEOHAL LISE.) HAZARD REF: WE-LES A, |
| . ME-G¥F, 5,0 M, C D

REDUMDANCY SCEEENS: LCONTROLLER SYSTEM: LIKE REDUNDAMCY

| A: PASS. REOUMDMAT HARDWANE [TEMS ARE CAPARLE DF CHECROUT DURIKG MORMAL EROUMD TLEMAROLMD .
*JH: PASS. LOSS OF A NECLMOANT RARDWARE ITEN [5 DETECTABLE DURIMG FLTGHT.
C: PASS, LO%S OF AEDLWDANT HARDMARE |TERS COULD NOT RESULT FAOH A SINGLE CREDIBLE EVEKT.
|
I
|

e — e s e —
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[CIL ITEM: F200-80-07| DEZICh : | DOCUMERT REF. |
I AL LAUSES: POWER SUPPLY ELECTROWICS. EMI FILTERSPRIMART POVER TAANSFORMER {1} |u} NDMEYHELL BLOCK 1) l
FHEA VOL ¥1 PSE-F1 |
EACH CONTEOLLER CONTAIHE REDUNDANT POVER SUPPLIES [13. A FALLURE OF BOTH POWER SUPPLIES {MULTIPMLE FAILAME) RESILTS |k {4> DSNGESTTAI I
A CONTROLLER INITIATED PHNEVMATIC SHUTDOWM (2). THE COATROLLER {MIFH SOFTWARE} IS CONFIGURED Q' DETECT AND RESFOMO {2% CPADGRDDNRA | I
PROPERLY TO DUT OF QUALIFICATION tEMLT FAILURES, [MFLEMEMT THE APPROPRIATE NEDUMDANCY WAMAGEMEN1 RESPOMSE, AND CONMAND 31.3:5 |
A SAFE ENGIME STATE UMEK COMTROLLER REDUMDAMCT IS LOST (2%, HOWEYEN, THE COMPROLLEN (WLTN SOFIWWRE} 15 NOT CAPABLE OF 5.2.1:11.5 "
DETECT ING OR RESFONDING 70 A FAILURE WHICH RESLLTS 1M THE LIMITS BEING MOMITONED FA1L MG WITHIA ENGINE REDLIME LIMITS _ F.2.1:1.4 |
OR WETHIM WORMAL EWGINE DPERATING TOMDITIONS (21, COMMECTION OF THE THREE ENGINE COMTROLLERS TO TNE THREE EUT OREATER 3.2.3:2 |
{ L] !_1 POMER DISTRIBUTIOM STSTEM 5 CONFIGURED 50 THAT A SINGLE BUSS FAILURE CAWMOT REMONE PIMER FROM BOTH CHMARNELS 1M 3.2.3:3 i
ANY OME COWTROLLER, WOWEYER, A CONTROLLER FAILUME WNICH INTERRUPTS POMER ON A SINGLE ORRITER GUSS CAN CALSE ORE 3.2.4
CHANNEL TO HALT 1N THE BECOND COMTAOLLER SHARING THAT SAME BUSES (1), (5 1315000
ELECTRICAL, WECNANICAL, AND ELECTROMECAAMICAL PARTS FOR THE CIRDCUITS INWOLYED IM THIS FUNCTION WAVE SEEN SELECTED FROM (11 BSHOSe2N, i
- THE CLAS3 § OR EOUVIVALENT APPNOVED PARYS SELECTIDH LUST [71), OUALITY ASSUNANCE AND SCREENING RECUIREMENTS FOR MIGH BIM392
. RELIAEILITY HICAOCIROULTIE (25, AMD THE SPECIFICATION CONTADL DRAWING FOR MICROCIRODUITS, WONGLITHIC SILICDM, AMD {2) BIM2TD4
Yy TRANSISTOR-TRAMSISTOR LOGIC (TTL)Y FAMILY OF DEWILES (X1, PEICR TO INSTALLATION OH THE CARD ASSEHEL IES, CONPOMENTS ARE {%) BEMOBTES
o SJECIED TO & BURN- IM FERIOD WHERE FARTS ARE ENERLCISED AT TENFERATLRES I8 EXCESS OF NDRMAL CDMTROLLEN DPERNFING {4y BEMOZATS
= |ERYIROMMENT, Bt LESS THAM COMPOWENT MAKIMUM SPECIFIED OPENATING EWYIROMNMENT, TD SCAEEN FOU INFANT MORTALITY {41, IN 15] DSHGEYI A1
|MEDITEON TO THESE RECUIREMENTS, AL CONPOMEWTS ARE DEARTED FECM THE MAKIMUM RATIHNG AT OFERATTHG EXTREMES (5).
|TLEANL IWESS AMD ALL PROCESSES USED DURINE MARUFACTURE ARE COUTROLLED BY SPECIFICATION MEQUINEHENTE (5},
|
|THE COWTROLLER DESIGN REETS ALL CE[ FALL-DPENATE/FAILSAFE REQUIREMENTS FOR THIS FAILURE MODE ¢1). REDUNDANT CONTAOLLER {1) CPI2ZMONI5A
|I:I-HHIEI. FUNCTICME ARE PHTSICALLY SEPARATED WITHIN THE CONTROLLER HOUS|NG [(2). CIRCUITS ARE DESICMED TO PREVENT [2) DSNGESTTAY
|MRIDEING [2), AL EEE PARTS ARE RECAJIRED TO WAUE COWFORMAL COATING, AMD [NTERHAL WIRING 15 [MSULATEG TO FREVENT SHORT {3y ASmO35A
|CIRCUITS FROM COMILECTIVE CONTAMINATION (3}, ALL ELECTRICAL COMPIMERTS ARE CONTAINED WITHIN THE CASE STRUICTIRE WHICH IS {4} ES2E4T2-00
i |PRESSURIZED WITH A POS|TIVE PAESSURE IMERT &AS BACKFILL TO PREVENT CONTAMISATION [2F. WMERE APPLICABLE, ELECTAOMAGHETIC |5} HOMEYRELL BLICK I1 |
[MTENFEREACE SHIELDING IS PROVIEED RHD CIRCUIT INTERCOWNECTS USE TWISTED PALN WIRLNG {£1. ALL LIRCUNT TARDS ARE KEYED ] FMER ¥OL [ I
TO TREIR RESPECTIVE COMMNECTIOM LOCATIDNS TO PRECLUDE [MPROPER INSTALLATION [2). RNMP CLANPS ANE UTILIDED TO PRELLUDE
VIBRAFIDY [NDUCED CARD FAILLRES (2). DESIGN OF CIRCULT CARDS AND DETERMANATION OF COPPER PATH TRACE SPAC MG, HEIGHT,
WD WIPTH [§ CONTRDLLED BT SFECIFICATION £2). EACA LMIT {PRODUCTIONM AMCT RECTCLE) IS REGUIRED TO PASS A FLMCT [(MAL
ACCEFEANCE TEST UNDER ENVIRDHMERTAL COMDITIONS BEYOMD THOSE SEEM DUR[M] NORMAL FLELD OPERAT]OM WITHOUT DECRADAT|OM OF
HARDWARE LIFE EXPECTAMCY (25, A WOAS1 CASE CIRCUIT ANALYSIE WS PERFORNED TO VERIET KOMINAL OPERATION AT SPECIFICATION ' |
LIHIYS (). AN ANALYSIS WS PERFORMED BY HOMEYWELL T ASSIRE WO SINGLE POINT COMPONEMT FAILLUREEZ ARE 1HHEREMT T8 THE
COMTROLLER RESIGH {3). !




April 19, 1% CRITICAL ITEMS L1ST FAGE ¥
fEIL ITEM: F20D-aF-0%] DESIGN | OOCUMENT REF, _i
JDESICN DUALTFICATIOM TESTING DF TNE COMTROLLER ASSEMHLY WAS GEEM PERFORMED [NCLUDIMG: FAULY INSERTION TESTING (1}, Fi1r TRISDTORRZ
ASSEMBLY THERMAL LYCLING ¢2), CASE AND ASSEMELY WIBRATION TESTING (3), ELECTAOMACNETIC INTEAFERENCE AND SUSCEPTIRILIVY | TeI40Bo202
TESTING (%), ACOUSTICAL KOISE JESTING (5, CASE ULTIMATE PRESSURE 1ESTING (&), AND ASSEWBLY BREAR DFEN INSPECTION [7]. | TRISDEAZSE I
I TRMDBESY I
| |c2y TRISDRORGS |
| TRY& DAN2OT
| £33 TRLSDMDR0L
|  TRIZDBOR0S
| mYiokozps |
| TREAOBISSS
Jr&) TRALOROZOR
{151 TRIdABO21D
J 161 TRI4OR5D2T
[t TRLoES0S2
I
I
I : |
|ei Crem: F200-EP-01 | IHSPECTION AMD TEST !
- e == m=——gmwE ...,.‘,.,..........‘.‘.‘......;_.a.-.a.___..__-__.-_--_...-.--.--..-.-... EE G EEE LRl LAER S e m - c-mFT Rl IrTITATITE S SN EEES --.--.-.--.-._--—-———-——--——-—---—--—.----r---- EER N A d AL d R dE
| FOSSEBLE CWUSES | SEGMIFICANT CHARACTERISTICS | INSPECT ION(SYSTESTIS) | DOCUMENT REF.
ST S S oo o T rE e N L R R R e e e e e e = T R R A B R A A K e e e e - ey = = T TR E E TR T AN R R R AR R ARE A RE e m e = T N R E AN AN EEEE AR
|ALL CAUSES: REYG?3 - COMTROLLER | - RE14%3 |
| I |
I ASSEMBLY INTEGNITT |CLEAMLTAESS NEGURENENTS ARE WERIFIED PER SPECTFICATION OUR NG MAMIFACTURING OF THE RC14693
| COMTROLLER ASSEHALY.
I
| ENVIRMMMENT CONTROLS {TEMPERATUNE, RUHIDITY} ARE ENFDRCED DLRIMG ASSEMGLY AMD TESTING PER [DSHSBPTINY
| SPECIFICAT IOW REGUEREMENTS,
]
T3 FREVENT COMPOMENT DAMALE, STATIC ELECTNICAL DESCHARGE POTENTIAL I3 O{HTMLLEB DU I NG DEHEBFTIN
MANLFACTURING FER SPECIFICATION REOGUIREMENTS. )

HATENTAL THTEGRITY MATEERIAL IMTECAITY 15 YERIFIED PER SPECIFICATION REGUIREMENTS. |RC1493

——————

L8} - 4
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___________________________________________________________________________________________________________________________________

[€IL LTEW: F200-BR-0H |

e S aemaa

| POSSIBLE CAUSES | SICNIFICAWT CRARACTERISTICLS | TMSPECT [OW{ 5}/ TESTLS)}

T E T R R N R R N R N K R = = ke = e T EEEE N

IKTEGRITY OF ELECTROMICS

L -3

WELD JMTECRITY

[PRE-CLOSECQUT TESTIWG AMD
PIRSPECT IOM

INSPECTICH AMD TEST

X LN N E S L L AL LS AR e - - e - AT N EF EET I AN E AN EAL - - m—w N FE EE N LA RAS LN b - - m—m - mm—————ma

|PMITECT IVE FIRISHES AND MATERTAL SELECTFOM TO PREVEN] DETWIMENTAL EFFECTS FRON

|EMY IRDNMENTAL EWPISURE, STHESS CORKCSIOW, AND ELECTROLYTIC CORROSEON ARE WERIFIED PER

SPECIFICATION REQUIREMENTS.

FLAMMABIL 11Y REQUIREMENTS AKE YERIFIED FER SFECIFICATION REOUIREMENTS.

ASEEMEL JES 1

- OMSTRUCTION OF PRINIED CERDULY HOWFDS.

= EMSTALLATION OF TERMINALSL.

= PLASTICS AHD ELASTOMERS FOR ELECTNONLC EMNCAPSLILATION.

= SOLOERED ELECTRICAL COWMECTIOHS.

- POST-SOLDERING [WSPECTION FREE DF SFLATTER MWD COWTAMINAFIOK.
= ELECTRITAL BOWDING.

- COMPOMENWT LEAD AND [MTERCOMNECT IOM MATENTAL SELECTHON.

= FREE OF COMTAMIAATION AFTER COMFORMAL COATING.

ALL MWELDS ARE YERLFIED TO DRAWING AME SFECIFICATION REOU]REMENTS.

THE FOLLDWIMG TESTS ARE FERFORMED AT THE CARD/COMPONENT LEVEL CAMIAG MANUFRCTURING:

DEYICES.
* ULTRASONEC SCAM TEST FOR DELANMINATION CEAAMIC DN CARACITORS (KROS5 MWD CERO4Y,
= ALRN-IH PERFOD FOR ELECTRICAL FARTS. i
= JHSLEATICA RESISTAKCE AND COMTIMLITY TEST.
- DIELEETRIC WITHSTANDING WL TAGE .
- FLNCTIOMAL TEST.
- N-RAY OF DOMTROLLER INTERMAL CANLEX AND WIRES.

A A e FFE I N A s T I RN R - rmma

B e e A rEmE AR A L maaicc ama

THE FOLLOWEMG PAOCESSES ARE VERIFIED PER SPECIFICATION DUR[NG MANUFACTURIMG DF THE CARD

| - PARTECAL TMPACT KDISE DETECTION (PLNG} TEST OM HYBRID MICROCIRCUETS AMD CAYITY TYPE

___________

| DOCUMERT REF.

RCYLES
HSFC-SPEC- 750

REILYS

RL10DOS
10007
RLTQODG
RL10OD%
RL10DO0
RC1493
JiM01R2E
RE1493

RLTOOT |

|osHeBeTRI

DEHRERTTAL
BSMD392E

DEHGEPTTAL
DEHGERITAL
DEHLERTTAY
PEHCBRTTAL




April 12, .. .6 CRITICAL ITEHS Ligr PAGE 5
ICit ITEM: F200-8R-01 | IMSFECTION AND TEST |
e e e el R L i el PR - e e e e rwammEEasc—waaecnan
| POSSEBLE CAUSES | SIGNIFICANT CAARACTERISTICS | ] INSPECTECHLS ATEST1(S) | BOLMENT REF. I
SRR NN e rTaTrEEIIELASTaREAmEr AL IR mA LR e e e — - s mw e e e R T LT
| i THE FOLLOWING IWSPECTIONS ARE PERFORNED OM THE COMPLETED ASSEMOLT PRIOM TO FIMAL CLOSURE: | |
| I |
| | = IMTERMAL AND ENTERMAL CREANLINESS. [ee 1493 |
| | - CARD DIMEMSIONS ARE WERIFIED AT CARD ASSEMELY, |DSHERRTTAY
| ~ CHAS51S CAVITY IMSPECTION FOR CONTAMIMATION. [Re 1493
| * ELECTRICAL INTERFACE CONMECTORS. [Re 1495
| | - CARD IMSTALLATION ANG COMFICURAT IDN AUDLT. [osHEsRTTA
| - CONFORMAL COATIME OF £FE PARTS. - |asmo3v2R
I
| ACCEPTANCE TESTS THE FOLLOWING TESTE ARE MERFINMED AY HOMEYMELL DURENC ACCEFTAMCE TESTING: |
|
| | - HERMEVIC SEAL ANOD PRESSURIZAIION FORT LEAX TEST. C1493
- FUMCTEOWAL TEST 1WCLLIDENG: ) : [n1a93
- DUTRUT TH1ERFACE, LI FLL
- = CHECKouT, RE1400
. - OPERATIOM, ) RCIGH3
Y - COHTHOLLEE CHECKOUT. RC1493
g = NIGH TEMPERATURE OPERATEON. L1493
< 40M TENPERATURE OMERATION. L1441
| - WIBRATION TESTING. RC1473
- FEMAL FUNMCTDOMAL TEST, nCiasd
" HOT FIRE MCCEFTAMCE TESTING | CONTROULLER OFERATION IS VERIFIED THROUGH EACINE HOT FINE ACCEPTANCE TESTING. REEONET
| (BREEN mUM} | ]
HERMETIC %EAL FWTEGRITY | tRTERKAL PATSSURE 15 MOWITORED DUNIHE EONTROLLER CRERATIDN. : OHRED VATAMD, D40
]
FLIGHT FLOM TESTIMG THE FOLLOMING TESTS ARE PERFORMED CURIAG FLIGHT FLDM WENICLE PROCESSIMG. AND AFTIR ANT
PUINTEMANCE DRt REPLACEMENT;
|
| - POWER APPLICATLON AMD VER[FICATION. : ONRSD W 1AED_010
« DOMTROLLEM CHECKDUT, GMASD W4 1ANO 035
- SENSOR CHECKOUT. (MASS W4 TA00. 010
| + ACTURTOR LHECKDUT. DHASDH ¥ TA30. 010
| | - PNELWATIC CHECKOUT, . DMRSD Wi IAS0_ 020
- FLIGAT REMDIMESS TEST, . DMRSE Vi 1ASD. 050 -4
- SELF-TEST. CR4ADSRIIHE I
| | f
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[ciL 17TEM: F20O0-RR-O1 |

T TN

| POSSINLE EaUsES | SIGHIFECAMT CHARACTEALSTICE

T et T ETIIEETEEIITA A T A NN R I N R AN A AN AR RS AREL— - e

|PRE=FLIGHT CHECXOUT

|JCONTIMIOUS SELF-TES]

PAGE &

[MSFECT[OM AMD TEST

R e - T rEmEI SR EAEERAR R

I INSPECTIONCS HATESTLS)

|THE FOLLAMING TESTS ARE FERFORMED DURTNE LAUNCH COUWTDOWN :
I
- POWER APPLICATION ANO YERIFICATEION.

I
| - PRE-CRYD LOADING CHECEDUT (NELUDING COMTROLLER, SEWSORS, AMD PHEUMAT|CE CHECEOUT.
| - SELF-TEKT,

I

IEIZHI'HCH.I.EI OPERATION 13 VERIFIED BY THE GROUND LAUMCE SEQUENCER PRICR 70 ENGIME START BT
ILECEPTME OF COWMANDS PURGE SEQIIEWEE &, PR LEVEL, ANMD START ENABLE.

I

|BETE TEST 15 PERFORMEC EVERY MAJOR CYCLE TO VENIEY HARDWARE INTEGRITY. {LAST TEST)

|

I

FAILURE HISTONT: COMPREHENSIVE FRILURE HISTOMT DATA 15 MAINTAIHED [N THE FROBLEM NEFORTING OATABASE {PNAMS/FRACA).
REFEREMCE: MASA LETTER SAZ1/08/300 AND RODCKETDYEE LEFTER MERCOFTSI.

| DOCLMENT REF .

L R i L T P

MRSD SDDFAD.213
|amrsi SocFRD.2(3
CPADARONGE

LAUKCH COMSIT CHETERTA
GE -4 - 1126

|cp0ero00a

OFERATIONAL USE: FAILUNE MODE CAN BE DEVECTEC IN REALTIME BY THE FLIGHT COMTROL TEAM WHO MILL EVALUATE EFFECTS LFDW VEHICLE PENFORHAMCE AMD ANORT CAPABILITY. BASCH

OM THIS EVALLNTEOM THE APFRCFRIATE ABORE SODE OR SYSTES COWFIGURATIOM WILL BE SELECTED.

FALLURE DETECTIOM CUES AMD ASSDCIATED SSME PERFORMANCE DATA

HAWE BEEN CODORDIMATED BETWEEN THE EWGINEERIMG AMO FLIGNT OPERATIONE ORGAMIZATIONS WITN THE RESPOMSES DOCUMENTED IM MISSION FLLGHT RULES.
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